MATERIALS AND METHODS
Fifty-five hearts were obtained from autopsied patients who had no clinical sign of cardiovascular disease nor abnormalities on ECGs taken during the last 3 months of life. Most of these patients died of neoplasms. Table  I shows the age and sex distribution of the patients. All hearts weighed less than 300Gm. Macroscopic examination of the coronary arteries showed stenotic lesions occluding no more than 25% of the lumen.
The sino-atrial (S-A) node and its approach, atrio-ventricular (A-V) node, bundle of His, and both bundle branches were serially sectioned and every 10th section was stained according to the method of Lev.8),9) Alternate sections were stained with hematoxylin-eosin, Weigert-van Gieson, and Congo red. Amyloid deposition was detected by the characteristic greenyellow coloration seen on polarizing microscopy following Congo red staining. The ratio of collagen to muscle cells in the S-A node, A-V node, bundle of His, and both bundle branches was calculated semi-quantitatively.
RESULTS
In the S-A nodes, of patients over 70 years of age, the number of muscle cells was smaller and the number of collagen fibers was larger as compared to the S-A nodes of patients aged 60. These differences became more prom- inent with increasing age, as shown in Fig. 1 . Adipose tissue within the node did not increase with age. Typical findings of the S-A node and its approach are shown in Fig. 2 . There was no difference in the size of the S-A node, but in the adjacent atrial muscle and subepicardial space, there was more adipose tissue in nodes taken from the older patients. A high magnification of the S-A node revealed more abundant muscle cells in the tissue from younger (Fig. 3, left) , as compared with older patients (Fig. 3, right) , whereas collagen fibers and elastic fibers were more abundant in tissues from older patients. There were some reductions in the number of conduction cells, in the A-V node in those over 70 years, bundle of His in those over 40, left bundle branch in those over 70, and the right bundle branch in those over 50, but there was no significant increase in the number of collagen fibers (Fig. 4) . The volume of the muscle cells in the A-V node was smaller in tissues from older patients, as shown in Fig. 5 . Findings in the bundle of His and the left bundle branch are shown in Figs. 6 and 7, respectively. There were some changes with aging in the left bundle branch but they were less remarkable than in the S-A node.
In contrast to a slight deposition in the contractile and connective tissue of the aged heart, amyloid deposition was not detected in the conduction system.
DISCUSSION
Lev et al4),5) reported that with advancing age, the increase in collagen fibers of the S-A node was rapid up to the age of 40 and slow thereafter. The amount of elastic tissue also increased up to the age of 50 to 60 years and the reticular fibers also increased, both in number and coarseness, after the age of 40 with apparent loss of muscle fibers. Davies and associates6),7) found a significant fall in the number of muscle cells in the S-A and internodal tracts in subjects over 75 years compared with those under 50 years.
The changes we noted were in tissues from patients over 70 years of age. This indicates a somewhat later onset of changes than reported by others. This may be due to the less advanced degree of subclinical coronary atherosclerosis seen in the Japanese. The decreases in the number of muscle cells and increases in the number of collagen fibers were most remarkable in the S-A node as compared with the other parts of the conduction system. We found no fatty infiltration in the S-A node with aging, although We also found no amyloid substances in the conduction system. The reason for this may be that in our study, the materials were carefully selected, in that all the normal hearts used were from patients under 80 years of age, the hearts weighed less than 300Gm, ECG data were normal, and there was no organic heart disease.
